Introduction: The ability of a person to phonate a sound gets affected in different laryngeal and respiratory
INTRODUCTION
Phonation is the vibration of vocal fold produced by the expiratory airflow flow from lungs. 1 The ability to sustain phonation get reduced in different pathological conditions which can be measured by sustaining a phonation of sound on single breath, called as Maximum Phonation Duration (MPD). 2 The MPD may vary considerably between people and age group and also some pathological cases. 3 Short phonation time reflects inefficiency of phonatory and respiratory system. 4 This can be used as an assessment and treatment tool to rule out pathology and to monitor the progress during and post treatment of voice disorders. 5 Values below 10 second are considered altered. 6 Low MPD values are related to laryngeal pathology. 7 During respiration, the respiratory muscles function increases to overcome the obstruction of air flow. 8 Respiratory diseases may have difficulty in phonation due to compromise in the lungs ability to expand and contract. 9 S/Z ratio is another measure of phonation time where the maximum sustained time of /S/ is divided by the maximum sustained time of /Z/. 10 Altered value in MPD also indicate poor coordination of respiratory muscles leading to fatigue and breathlessness. 6 Published research studying analysis of voice to compare the MPD and S/Z ratio of population with respiratory disorders and clinically normal group is scanty. The aim of this study is to compare the MPD and S/Z ratio in individuals with clinically normal voice, tuberculosis and asthma patient.
METHODS
This is a prospective observational cross-sectional study done in District hospital of Sarlahi, Nepal from April 2016 to November 2016. The samples were collected as a convenient sampling with set target of 20 numbers of samples on each group of Normal, Asthma and Tuberculosis within three months duration from April 2016. All together 60 convenient samples were taken into study after the verbal consent of the participants and approved by the Institutional Review Board of the institution. The participants were divided into two groups i.e. Normal group as a control group and Asthma and Tuberculosis as the experimental group. The experimental group participants were under medication for three months. The testing was conducted in a quiet room and the recording was done through the PRAAT software version 5.1.37 (Boersma and Weenick, 2009). The participants were asked to phonate the vowel /a/ /i/ /u/ /s/ /z/ individually in a single breath as long as possible. The phonation task was demonstrated before the participants phonated. All together three trials were taken for all these sound prolongation and MPT was calculated for three vowels /a/ /i/ /u/ for the duration of how long it is prolonged and S/Z ratio was calculated for sound /s/ and /z/ by dividing the duration of /s/ phonation by the duration of /z/ 
DISCUSSION
Asthma is a chronic airway disease. It is characterised by airway inflammation and airflow obstruction. 11 Inflammation leads to airway thickening. 12 The clinical manifestation include cough, wheezing and chest tightness. 13 The results
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! 18 S/Z ratio is another measure for examining the individual's articulatory and phonatory capabilities of speakers. The results of the S/Z ratio for both the control group and experimental group show that the mean S/Z ratio of the two groups is quite close. There was no statistically significant difference between the S/Z ratio of control and experimental groups. The results of this study is supported by the study done on Parkinson`s diseases to assess MPT and S/Z ratio indicating no significance difference on s/z ratio but difference was noted on MPT indicating that MPT is more reliable measure to assess respiratory function compared to S/Z ratio. 14 Asthma and tuberculosis are very common respiratory diseases in general population nowadays, which impairs the normal respiratory pattern and hence also affects the speech production. The goal of this study was to compare the maximum phonation time and S/Z ratio across the groups. However, S/Z ratio did not statistically distinguish the experimental group from controls, but the experimental group performed statistically poorer on maximum sound prolongation task than controls. They were relatively unable to sustain sound as long as the control. Few studies have investigated the prevalence of phonatory and aerodynamic measures in asthma and control groups. 15 Ihre et al. in his study reported dysphonia in 80% of cases. Govindaiah et al. reported dysphonia in 46.4% of patients with asthma. 16 The results of this study conflict with the study done by Abdul et al which indicated no significant differences in MPD value in normal and asthma patient. 17 Also the result of this study indicated that experimental group had to put more effort to phonate compared to normal group. The prevalence of reduced phonation time in asthma and tuberculosis group can be explained on several bases: one is impaired expiration in both asthma and tuberculosis and also the restricted breathing which affects the phonation. Several studies have documented the importance of breathing as power supply to voice production and ability to sustain phonation. 18 Lung function influences voice and lung volume can markedly affect phonation.
Iwarsson et al. demonstrated that with decreased lung volume, the closed quotient increases, while the subglottic pressure, peak to peak flow amplitude and leakage across the glottis decrease. 19 Ruas et al found improved maximum phonation duration and S/Z ratio in patient with tuberculosis after speech therapy. 20 Fagundes et al. found improved maximum phonation duration in patient with tuberculosis by four second following speech therapy. 21 According to the literature, pulmonary tuberculosis can cause a reduction in loudness since the expiratory air volume is the source of the aerodynamic energy for phonation. 22 Ruas et al. also reported improved voice quality and maximum phonation time and Improved S/Z ratio in patient with tuberculosis following voice therapy. 20 In this study, there was a predominance of normal group over the asthma and tuberculosis group with respect to all variables compared. Lack of confounding factors like age, sex and severity of disease are mentioned as the limitations of this study.
CONCLUSIONS
Reduction in maximum phonation duration is more prevalent in asthma and tuberculosis compared to control normal group. Asthmatic patient had to put more effort than normal and tuberculosis patient to phonate a sound. So this might explore the necessity of breath support therapy along with
